J HH = 7.26 Hz). 13 
S.4
reduced pressure, the crude residue was extracted with a minimum amount of hexanes and after filtration cooled to -40°C for 3 days. A red crystalline material suitable for XRD was obtained in 80% yield (140 mg). The analogues reaction using (MAD)Nb(N t Bu)(NAr)(OEt 2 ) was completed within 30 min at room temperature. 1 H NMR (400 MHz, C 6 D 6 , ppm): δ(ppm) 7.25-7.21 (m, 3 H, Ar) ,7.13 (t, 1 H, Ar, 3 (5) ( 2 -N,C)(MAD+EtCCEt+N t Bu)Nb(NAr): Stirring at room temperature an orange solution of (MAD)Nb(N t Bu)(NAr)(OEt 2 ) (150 mg, 0.23 mmol) in benzene (5 ml) with hex-3-yne (1.5 equiv., 29 mg) for 12 h resulted in a slow color change to brownish yellow. After removal of all volatile compounds under reduced pressure, the crude residue was extracted using a minimum amount of HMDSO and subsequently filtered at room temperature. A brownish crystalline material was obtained in 45% yield (69 mg) after 4 weeks. Crystals suitable for XRD have been obtained by re-crystallizing this material using a saturated HMDSO solution after further 4 weeks (-40°C). 1 H NMR (400 MHz, C 6 D 6 , 298K): δ(ppm) 7.22 (dd, 1 H, NAr, 3 J HH = 7.72 Hz, 4 obtain satisfactory microanalysis data on this material were unsuccessful and hampered due to the thermal instability of the compound together with probably traces of HMDSO.
S.6
C. X-ray crystallography X-ray structural determinations were performed on a Bruker SMART 1000 or SMART APEX diffractometer. Both are 3-circle diffractometers that couple a CCD detector [7] with a sealed-tube source of monochromated Mo Ka radiation (λ = 0.71073 Å). A crystal of appropriate size was coated in Paratone-N oil and mounted on a Kapton® loop. The loop was transferred to the diffractometer, centered in the beam, and cooled by a nitrogen flow low-temperature apparatus that had been previously calibrated by a thermocouple placed at the same position as the crystal. Preliminary orientation matrices and cell constants were determined by collection of 60 10 s frames, followed by spot integration and least-squares refinement. The reported cell dimensions were calculated from all reflections with I > 10 σ. The data were corrected for Lorentz and polarization effects; no correction for crystal decay was applied. An empirical absorption correction based on comparison of redundant and equivalent reflections was applied using SADABS. [8] All software used for diffraction data processing and crystal-structure solution and refinement are contained in the APEX2 program suite (Bruker AXS, Madison, WI). [9] Thermal parameters for all non-hydrogen atoms were refined anisotropically. For all structures, R1 = Σ(|Fo| -|Fc|)/Σ(|Fo|); wR2 = [Σ{w(Fo2 -Fc2)2}/Σ{w(Fo2)2}]1/2. Thermal ellipsoid plots were created using the ORTEP-3 software package and POV-ray. [10] C. 
D. DFT Calculations
All structures and energies were calculated using the Gaussian09 suite of programs. [11] Self-consistent field computations were performed with tight convergence criteria on ultrafine grids, while geometry optimizations were converged to tight geometric convergence criteria for all compounds. Spin expectation values <S> 2 indicated that spin contamination was not significant in any result.
Frequencies were calculated analytically at 298.15 K and 1 atm. Structures were considered true minima if they did not exhibit imaginary vibration modes and were considered as transition states when only one imaginary vibration mode was found. Intrinsic Reaction Coordinates (IRC) calculations were performed to ensure the transition state geometries connected the reactants and the products.
Optimized geometries were compared using the sum of their electronic and zero-point energies.
The B3LYP hybrid functional was used throughout this computational study. [12] [13] For geometry optimizations and frequency calculations, the light atoms (H, C, N and O) were treated with Pople's 6-31G(d,p) double-ζ split-valence basis, [14] [15] while the niobium atom was treated with a Stuttgart/Dresden ECPs pseudopotential (SDD). [16] [17] In order to reduce the computational time, the system was structurally simplified by replacing 2,6-diisopropylphenyl groups by phenyl and the tert.-butyl group by methyl in the case of the diethyl acetylene and norbornene pathways. 
